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Abstract
Background: School related factors that may contribute to children’s subjective health have not been extensively
studied. We assessed whether factors assumed to promote health and factors assumed to have adverse effects
were associated with self-reported internalizing or somatic symptoms.
Methods: In a cross-sectional study, 230 boys and 189 girls in grades 1-10 from five schools responded to the
same set of questions. Proportional odds logistic regression was used to assess associations of school related
factors with the prevalence of sadness, anxiety, stomach ache, and headache.
Results: In multivariable analyses, perceived loneliness showed strong and positive associations with sadness (odds
ratio, 1.94, 95% CI 1.42 to 2.64), anxiety (odds ratio, 1.78, 95% CI 1.31 to 2.42), and headache (odds ratio, 1.47, 95%
CI 1.10 to 1.96), with consistently stronger associations for girls than boys. Among assumed health promoting
factors, receiving necessary help from teachers was associated with lower prevalence of stomach ache in girls
(odds ratio, 0.51, 95% CI 0.30 to 0.87).
Conclusions: These findings suggest that perceived loneliness may be strongly related to both internalizing and
somatic symptoms among school children, and for girls, the associations of loneliness appear to be particularly
strong.
Background
Children’s perceived health status influences their daily
life [1,2], and childhood health is also a powerful predic-
tor for health in adulthood [3,4]. Health complaints are
typically classified as either emotional or somatic, and a
combination of these typeso fs y m p t o m si sn o tu n c o m -
mon [5-10].
Anxiety and depression are the most common emo-
tional problems, and appear to be more prevalent
among girls, with fairly high co-morbidity (20-50%) [11].
Anxiety tends to predate depression [6,9], and the pre-
valence may range from 6% to 18% in childhood and
adolescence [11]. Depressive disorders are rare among
young children, but in adolescence the prevalence may
be as high as 8% [11]. The results of long term follow-
up studies suggest that early emotional symptoms may
predict higher risk of mental and physical disease in
middle age [12-14].
Headache and stomach pain are the most prevalent
physical complaints at a young age [15]. Before elemen-
tary school, children rarely complain about headache
[16], but the prevalence increases with age [10,17,18].
Around puberty, about 15% may report frequent or
severe headache, and more than half of the students in
high school may report less frequent episodes of head-
ache [17]. Before puberty, the prevalence of reported
headache seems to be higher in boys than girls, but after
puberty, the prevalence appears to be higher among girls
[17,18].
Stomach pain appears to be more frequent among
younger than older children [16,19,20]. Recurrence of
abdominal pain may range from 10-45% [21], and in
adolescence (11-15 years), the total prevalence of self-
reported episodes of stomach pain is around 50%, and
the estimates are higher for girls than boys [20,22]. Per-
ceived abdominal pain in childhood has been associated
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later in life [23,24].
In school, both circumstances in class and during
recess may be important for the children’sh e a l t ha n d
wellbeing. Learning disabilities, low academic achieve-
ment or emotional distress may be associated with
poorer health [22,25-28]. Victimization caused by bully-
ing, as well as perceived loneliness, have also been asso-
ciated with adverse health effects, both in the short and
long term [29-31]. Further, experiencing caring teachers
and belonging to school have been related to good
health and wellbeing [32], and negatively associated with
emotional distress and risky behaviour [33,34]. There is
also evidence to suggest that connectedness to school
may be associated with better health in the long term
and less risky behaviour [35-37].
In the present study of more than 400 school children,
we collected information on self-reported sadness and
anxiety, and headache and stomach ache. The aim was
to assess whether factors assumed to influence health
status, either negatively or positively, were associated
with the prevalence of the four symptoms.
Methods
Participants and procedure
This study is based on a convenience sample of children
from five schools in Møre and Romsdal County, Nor-
way, who participated in a project that was organized by
the schools. The headmasters agreed to participate in
two cross sectional surveys that were set two years
apart. The headmasters’ decision was approved by each
School’s Collaborative Committee (sanctioned by law,
and including representatives for teachers, parents and
children). In the present study, data were used from the
first survey that was carried out from May to June 2002.
T h r e es c h o o l sh a dg r a d e sf r o m1t o7 ,a n dt w o
schools had grades from 1 to 10. Altogether 423 chil-
dren were invited, and included all children from four
of the schools and children in grades 7-10 from the fifth
school. The children were between seven and 16 years
of age at attendance. One child moved before the data
collection started, and three children were on sick leave
during the study period. Thus, 419 (99%) children were
included in the analyses.
Parents were informed about the survey in the context
of a school meeting that indicated the start of the pro-
ject. Information letters signed by the headmaster and
by the principal investigator (AL) were sent to all par-
ents, describing the aims of the survey, and emphasising
that participation was voluntary, and that the collected
information was confidential. Children/parents who did
not want to participate were asked to notify their main
teacher or headmaster. In each class, teachers informed
the children in greater detail about the survey.
In this study, we applied a questionnaire that has been
described in more detail elsewhere [38]. The reliability
of the questionnaire was tested in another material gath-
ered from children in grades 3, 6, and 9. Of 179 eligible
children, the questionnaire was completed by 154 (86%)
children two times with three weeks apart. The test-ret-
est reliability for the 49 ordinal questions was acceptable
with 82% of the Spearman’s rho coefficients ranging
between 0.45 and 0.64 (mean rho = 0.55), and all p-
values < 0.001. With regard to the 15 variables used in
the present study correlations varied from 0.46 to 0.71.
The data collection of the present study was adminis-
tered by school nurses and headmasters. Instead of letting
all children fill in the questionnaire themselves, 180 chil-
dren in grades 1-4, 53 children in grades 5-7, and three
children in grades 8-10 were interviewed by trained school
nurses who used the questionnaire as a guide. Under the
instruction of the school nurse or a trained teacher the
remaining 183 children completed the questionnaires
themselves during a lesson that was allocated to this task.
Measures
Children’s health symptoms were measured by four ques-
tions: “Lately, how often have yo uf e l t :1 )s a d n e s s ;2 )
anxiety; 3) stomach ache; or 4) headache?” Each question
had five response options; never (1), seldom, sometimes,
often, and always (5). Sadness and anxiety were denoted
internalizing symptoms, stomach ache and headache
were denoted somatic symptoms.
The questionnaire consisted of a combination of items
that are assumed to promote health, and items that may
be adversely associated with health. Factors assumed to
adversely influence health included perceived academic
problems, disturbances at work, being bothered in class,
loneliness and victimization (being bullied). Among vari-
ables assumed to promote health were enjoyment in
doing school work, a feeling of receiving help and assis-
tance when needed, and satisfaction with performed
school work. In addition, supportiveness of friends,
peers and teachers was assumed to promote health.
Responses to the questions were ranked on ordinal
scales, with four or five response options (see Figure 1).
T h eg i v e nr e s p o n s e ss h o u l db er e l e v a n tf o rt h ec u r r e n t
school year. The assumed promoting and adverse factors
have been described elsewhere [38].
Ethics
The survey was approved by the statutory School Colla-
borative Committees, and the collection of data was
approved by The Norwegian Data Inspectorate.
Statistics
The analyses were performed with proportional odds
logistic regression [39] using sadness, anxiety, stomach
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factor was included separately as a covariate, adjusting
only for gender and grade. Thereafter, all covariates
were included simultaneously in a multivariable model.
These analyses were also carried out separately for boys
and girls.
The health symptoms were categorical ordinal vari-
ables with five levels, and applying proportional odds
logistic regression is expected to be more efficient than
using binary logistic regression [40,41]. In a binary logis-
tic regression, the dependent variable had to be dichoto-
mized at one of four alternative cut points. Proportional
7.  How much do you like schoolwork? 
      not at all         not much             so-so             fine       very much 

8.  Do you have problems with any of these subjects: 
                 no             some        quite a few         lots of        
                                problems          problems         problems         problems 
reading                          
writing                 
mathematics                     
foreign language (English)  
P.E.                  
9.  Do you feel that you get all the help that you need: 
         no, never         seldom        sometimes         usually      yes, always 
at school (in class)  
with homework  
10. Do you find the necessary peace to work well: 
         no, never         seldom        sometimes         usually      yes, always 
at school (in class)  
with homework  
11.  How pleased are you with your own work: 
             not at all         not much             so-so             fine       very much
at school (in class)  
with homework  
12.  What does it mean to be lonely? 
Loneliness
Subjects
Figure 1 An example of questions from the School wellbeing Student questionnaire, developed by Audhild Løhre.
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binary logistic regression analyses simultaneously, and
the model assumes the odds ratio to be the same for
every cut point.
All tests were two-sided, and p-values < 0.05 were
considered significant. The statistical analyses were per-
formed in SPSS for Windows (version 15.0 SPSS, Chi-
cago, Illinois).
Results
Among 419 participating children (230 boys and 189
girls), gender was evenly distributed by school grade
[38]. Table 1 shows children’s scores for the dependent
variables; sadness, anxiety, stomach ache and headache,
as well as for each independent, potentially explanatory
factor. Most of the children (between 67% and 83%)
reported never or seldom to have experienced any of
the four symptoms, whereas about one in four children
had experienced one or more of the symptoms now and
then or more often. The score distribution for the inde-
pendent variables was similar to the distribution of the
outcomes, with the majority of children reporting the
two best scores.
We assessed the association of each independent vari-
able with the respective scores for sadness, anxiety, sto-
mach ache and headache. The left part of Table 2, 3, 4,
and 5 show the association of each independent variable,
with adjustment for gender and grade. In the right part
of the tables, the associations are also adjusted for the
other variables listed in the table.
Sadness
In the analyses only adjusting for gender and grade (left
part of Table 2), most of the variables were significantly
associated with sadness scores in the expected direction.
Thus, all variables indicating problems in lessons or
recess were related to higher degree of sadness, whereas
experiencing necessary academic help, perceived satis-
faction with the school work, and having many friends
were associated with lower sadness scores. In the multi-
variable analysis (right part of Table 2), most of the
associations were attenuated, and “loneliness” was the
only variable that remained strongly associated with sad-
ness (odds ratio, 1.94, 95% CI 1.42 to 2.64).
In separate analyses of boys and girls (results not
tabulated), the results were similar for both genders, and
“loneliness” was the only significant contributor to sad-
ness after multivariable adjustment.
Anxiety
The results related to anxiety (left part of Table 3) cor-
respond to the findings for sadness. However, after mul-
tivariable adjustment (right part of Table 3), three
variables remained as possible contributors to the anxi-
ety scores. Thus, experiencing academic problems (odds
ratio, 1.59, 95% CI 1.14 to 2.21), being bothered during
lessons (odds ratio, 1.54, 95% CI 1.04 to 2.27) and lone-
liness (odds ratio, 1.78, 95% CI 1.31 to 2.42) were all
associated with higher degree of anxiety in the multi-
variable analysis.
Separate analyses by gender showed that experiencing
academic problems was the only variable associated with
anxiety among boys (odds ratio, 1.69, 95% CI 1.04 to
2.74), whereas in girls, being bothered during lessons
(odds ratio, 1.80, 95% CI 1.03 to 3.14) and loneliness
(odds ratio, 2.53, 95% CI 1.58 to 4.06) were strongly
associated with anxiety.
Stomach ache
All the assumed adverse factors were associated with
higher degree of stomach ache (left part of Table 4),
whereas receiving necessary academic help was asso-
ciated with a low degree of stomach ache. After multi-
variable adjustment (right part of Table 4), most of
these associations were fully attenuated, but associations
related to being bothered during lessons, loneliness and
Table 1 Distribution of response options for dependent1
and independent2 variables
Response options
1 2 3 4 5 Total
Variables % % % % % N Median IQR*
Sadness
1a 24.5 48.9 23.5 2.7 0.5 413 2 2-3
Anxiety
1a 54.7 28.0 12.9 3.2 1.2 411 1 1-2
Stomach ache
1a 39.6 31.9 21.7 5.1 1.7 414 2 1-3
Headache
1a 38.7 28.5 23.6 7.3 1.9 411 2 1-3
Academic
problems
2b
26.3 55.4 13.6 4.8 419 2 1-2
Disturbed work
2a 19.2 39.3 29.5 9.4 2.6 417 2 2-3
Bothered in class
2a 84.3 7.4 7.6 0.7 0 408 1 1-1
Loneliness
2a 60.5 21.5 14.8 1.4 1.7 418 1 1-2
Victimization
2a 55.2 24.2 16.5 2.2 1.9 417 1 1-2
School work
enjoyment
2c
2.6 4.8 48.4 35.6 8.6 419 3 3-4
Necessary
academic help
2c
1.0 3.4 11.8 43.2 40.6 414 4 4-5
School work
satisfaction
2c
1.4 3.3 32.5 46.7 16.0 418 4 3-4
Friends
2c 0.2 2.6 15.8 19.4 62.0 418 5 4-5
Supportive peers
2d 17.5 25.3 15.2 42.0 388 3 2-4
Supportive
teacher
2d
17.0 21.2 18.6 43.2 377 3 2-4
* 25-75th percentile
a From 1 (best) to 5 (worst)
b From 1 (best) to 4 (worst)
c From 1 (worst) to 5 (best)
d From 1 (worst) to 4 (best)
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line statistical significance.
In separate analyses by gender, there were no clear
associations with stomach ache among boys. For girls,
however, receiving necessary academic help was nega-
tively associated with the reported prevalence (odds
ratio, 0.51, 95% CI 0.30 to 0.87).
Headache
The initial results for headache correspond to the pat-
terns observed for sadness and anxiety (left part of
Table 5), but after multivariable adjustment, loneliness
(odds ratio, 1.47, 95% CI 1.10 to 1.96) was the only vari-
able that remained statistically significant, suggesting
that loneliness is associated with a higher prevalence of
headache (right part of Table 5).
In separate analyses by gender, no clear associations
with headache were present for boys, but among girls,
being disturbed in school work (odds ratio, 1.79, 95% CI
1.21 to 2.65) and loneliness (odds ratio, 1.66, 95% CI
1.08 to 2.57) were both strongly and positively asso-
ciated with the prevalence of headache.
Discussion
In this cross-sectional study of self-reported internaliz-
ing and somatic symptoms among more than 400 school
children, we found that perceived loneliness was
strongly associated with the prevalence of sadness,
Table 2 Proportional odds logistic regression with sadness as dependent variable
Each covariate adjusted only for gender and grade All covariates, gender and grade, included in the model
Odds ratio Odds ratio
Covariates* Estimate (95% CI) p-value Estimate (95% CI) p-value
Adverse factors
Academic problems 1.74 (1.35 to 2.23) < 0.001 1.28 (0.94 to 1.74) 0.117
Disturbed work 1.31 (1.09 to 1.58) 0.005 0.98 (0.77 to 1.24) 0.838
Bothered during lessons 2.26 (1.64 to 3.10) < 0.001 1.41 (0.96 to 2.08) 0.083
Loneliness 2.08 (1.67 to 2.59) < 0.001 1.94 (1.42 to 2.64) < 0.001
Victimization 1.56 (1.27 to 1.91) < 0.001 0.93 (0.71 to 1.23) 0.613
Promoting factors
School work enjoyment 0.82 (0.65 to 1.03) 0.095 0.97 (0.73 to 1.29) 0.837
Necessary academic help 0.58 (0.46 to 0.74) < 0.001 0.78 (0.57 to 1.06) 0.115
School work satisfaction 0.73 (0.59 to 0.92) 0.007 0.94 (0.71 to 1.24) 0.651
Friends 0.66 (0.53 to 0.83) < 0.001 0.82 (0.63 to 1.07) 0.141
Supportive peers 0.94 (0.80 to 1.11) 0.481 1.03 (0.85 to 1.24) 0.764
Supportive teacher 0.88 (0.73 to 1.06) 0.193 0.96 (0.77 to 1.19) 0.703
* Covariates are factors assumed to be associated with children’s sadness
Table 3 Proportional odds logistic regression with anxiety as dependent variable
Each covariate adjusted only for gender and grade All covariates, gender and grade, included in the model
Odds ratio Odds ratio
Covariates* Estimate (95% CI) p-value Estimate (95% CI) p-value
Adverse factors
Academic problems 2.22 (1.70 to 2.89) < 0.001 1.59 (1.14 to 2.21) 0.006
Disturbed work 1.51 (1.24 to 1.83) < 0.001 1.16 (0.90 to 1.50) 0.252
Bothered during lessons 2.49 (1.82 to 3.40) < 0.001 1.54 (1.04 to 2.27) 0.032
Loneliness 2.31 (1.86 to 2.88) < 0.001 1.78 (1.31 to 2.42) < 0.001
Victimization 1.81 (1.47 to 2.22) < 0.001 1.17 (0.88 to 1.56) 0.287
Promoting factors
School work enjoyment 0.78 (0.61 to 1.00) 0.052 0.91 (0.67 to 1.23) 0.520
Necessary academic help 0.62 (0.49 to 0.79) < 0.001 1.18 (0.85 to 1.64) 0.326
School work satisfaction 0.70 (0.55 to 0.89) 0.003 1.02 (0.76 to 1.38) 0.874
Friends 0.71 (0.57 to 0.88) 0.002 0.86 (0.65 to 1.14) 0.296
Supportive peers 1.05 (0.88 to 1.25) 0.580 1.09 (0.89 to 1.34) 0.388
Supportive teacher 0.95 (0.78 to 1.15) 0.573 1.01 (0.80 to 1.29) 0.904
* Covariates are factors assumed to be associated with children’s anxiety
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ber of potentially confounding factors. In separate ana-
lyses of boys and girls, loneliness in boys was strongly
associated with sadness, whereas in girls, the association
of loneliness was equally strong for sadness, anxiety and
headache.
The associations of loneliness were robust, and did
not substantially change from the crude (only adjusting
for grade and gender) to the multivariable analysis. The
results suggest that loneliness may be particularly
important among girls, since loneliness was the most
important correlate to high scores for three of the four
symptoms.
The study was conducted in public schools in
rural communities, ranging from inland to coastal
environments. The population base and the very high
attendance are strengths of the study, but it is a weakness
that children from urban settings were not included. In
the data collection, younger children were interviewed by
school nurses, whereas older children completed the ques-
tionnaire themselves. Although the nurses were trained
for this task, the possibility that the different procedures
could have influenced the responders and introduced sys-
tematic differences in results between younger and older
children can not be excluded.
Also, the cross-sectional design is a limitation of this
study. That the children simultaneously reported expo-
sures and outcomes may lead to inter-related responses
to the questions, and could have caused stronger associa-
tions between explanatory factors and health outcomes.
Table 4 Proportional odds logistic regression with stomach ache as dependent variable
Each covariate adjusted only for gender and grade All covariates, gender and grade, included in the model
Odds ratio Odds ratio
Covariates* Estimate (95% CI) p-value Estimate (95% CI) p-value
Adverse factors
Academic problems 1.45 (1.14 to 1.85) 0.003 1.08 (0.80 to 1.46) 0.629
Disturbed work 1.22 (1.02 to 1.47) 0.032 1.12 (0.89 to 1.42) 0.336
Bothered during lessons 1.80 (1.33 to 2.44) < 0.001 1.44 (0.99 to 2.09) 0.057
Loneliness 1.65 (1.35 to 2.03) < 0.001 1.33 (0.99 to 1.78) 0.056
Victimization 1.52 (1.25 to 1.85) < 0.001 1.09 (0.83 to 1.42) 0.538
Promoting factors
School work enjoyment 0.96 (0.76 to 1.20) 0.698 0.99 (0.75 to 1.31) 0.964
Necessary academic help 0.68 (0.54 to 0.86) 0.001 0.74 (0.54 to 1.01) 0.055
School work satisfaction 0.89 (0.72 to 1.11) 0.307 1.10 (0.83 to 1.44) 0.509
Friends 0.82 (0.66 to 1.01) 0.063 1.04 (0.80 to 1.35) 0.775
Supportive peers 1.09 (0.93 to 1.29) 0.297 1.07 (0.89 to 1.30) 0.451
Supportive teacher 1.02 (0.85 to 1.23) 0.825 1.15 (0.92 to 1.43) 0.227
* Covariates are factors assumed to be associated with children’s stomach ache
Table 5 Proportional odds logistic regression with headache as dependent variable
Each covariate adjusted only for gender and grade All covariates, gender and grade, included in the model
Odds ratio Odds ratio
Covariates* Estimate (95% CI) p-value Estimate (95% CI) p-value
Adverse factors
Academic problems 1.44 (1.13 to 1.84) 0.003 1.10 (0.81 to 1.48) 0.542
Disturbed work 1.43 (1.19 to 1.73) < 0.001 1.24 (0.98 to 1.57) 0.071
Bothered during lessons 1.90 (1.41 to 2.58) < 0.001 1.28 (0.88 to 1.85) 0.198
Loneliness 1.61 (1.32 to 1.98) < 0.001 1.47 (1.10 to 1.96) 0.010
Victimization 1.57 (1.29 to 1.91) < 0.001 1.10 (0.84 to 1.44) 0.486
Promoting factors
School work enjoyment 0.82 (0.65 to 1.03) 0.085 0.99 (0.75 to 1.30) 0.917
Necessary academic help 0.67 (0.53 to 0.85) 0.001 0.93 (0.69 to 1.27) 0.658
School work satisfaction 0.75 (0.60 to 0.93) 0.009 0.89 (0.68 to 1.17) 0.418
Friends 0.78 (0.63 to 0.96) 0.022 0.95 (0.74 to 1.24) 0.728
Supportive peers 1.04 (0.89 to 1.23) 0.608 1.12 (0.93 to 1.34) 0.251
Supportive teacher 0.84 (0.70 to 1.00) 0.056 0.92 (0.74 to 1.14) 0.452
* Covariates are factors assumed to be associated with children’s headache
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yielded different results. Therefore, the findings should be
interpreted with caution, since cross sectional designs
limit the possibility to study causal effects.
The internalizing and somatic symptoms that we used
as outcome measures in this study are common, and
t h e r ei se v i d e n c es u g g e s t i n gt h a ts e l f - r e p o r t so fe m o -
tional and somatic symptoms are reasonably reliable in
studies of health in adolescence [42]. Internalizing and
somatic symptoms may infer with children’s daily living
and cause absence from school [1]. Further, previous
studies of internalizing or somatic symptoms in child-
hood and adolescence have shown an increased risk of
anxiety disorders, depression, and somatic illness later
in life [3,4,9,12,14,23,24].
In the initial analyses (only adjusting for gender and
grade) among factors that were assumed to promote
health, children’s satisfaction with academic work and
the help they receive from teachers were associated with
a relatively lower prevalence of symptoms. After mutual
adjustment for other variables, only the negative associa-
tion of help from teachers with stomach ache in girls
remained significant. Previously, it has been suggested
that academic satisfaction may be beneficial for chil-
dren’s health [43], and that support from teachers may
provide protection against poor health [35,44].
Each factor that was assumed to be adversely related
to health was associated with higher scores for each of
the four symtoms in the crude analyses, but after
mutual adjustment for other potentially explanatory
variables, most of the initial associations were fully atte-
nuated. In other studies, multivariable adjustment also
attenuated the estimates, but to different degrees
[42,45-47]. Victimization caused by bullying is an exam-
ple of a factor that has shown robust associations, also
in multivariable analyses.
In this study, loneliness was the only factor that
retained the strong relation to poorer health after
adjustment for other potentially confounding factors.
We cannot rule out the possibility that factors that we
failed to include in the study, at least in part, may
explain the associations of loneliness. Thus, it has been
suggested that close friendship and peer acceptance
could modify effects related to loneliness [48-50]. On
the other hand, it may be equally plausible that the vari-
able loneliness captures something that in itself is
strongly associated with the internalizing and somatic
symptoms that we have studied. Sadness may be a key
emotion for both depression [6,51,52] and loneliness
[48], but the link of loneliness to the physical com-
plaints, headache and stomach pain, may not be easily
explained, unless these complaints represent somatic
expressions of underlying emotional distress [5,7,53].
Only a few studies have assessed the association of
perceived loneliness with health problems in childhood
and adolescence, and to our knowledge, no previous
study has assessed loneliness in relation to headache or
stomach pain. Nonetheless, the strong associations that
we found for loneliness and emotional distress are in
line with previous findings. In cross-sectional studies, it
has been suggested that loneliness is associated with
both anxiety [54,55] and depression [30,56], and that
persistent loneliness may contribute to later emotional
disorders [56]. From a recent prospective study that fol-
lowed children from childhood to adolescence, it was
reported that measures of loneliness at the age of 5 and
9 years could predict depressive symptoms at 13 years
of age [57].
Few studies have compared internalizing or somatic
symptoms between girls and boys in relation to loneli-
ness, and there are no consistent gender differences
[56]. We found, however, a strong association of loneli-
ness with anxiety and headache among adolescent girls,
but not in boys, whereas for sadness, there was a clear
association of loneliness for both genders.
Conclusions
In this population study of children between 7 and 16
years of age, perceived loneliness appears to be of spe-
cial importance in relation to internalizing and somatic
symptoms, and for girls, perceived loneliness may be
particularly important in relation to emotional distress
(sadness and anxiety) and physical complaints (head-
ache). Longitudinal studies that measure the impact of
factors that are associated with perceived loneliness and
their relation with subsequent health problems are
recommended.
Emotional and somatic symptoms are common in
childhood and adolescence. Teachers, school nurses,
clinicians, and others need to be aware of the strong
relation between loneliness and ill health, and daily rou-
tines should be established to reduce loneliness among
school children. It is possible that a caring attention
from teachers and school nurses combined with strate-
gic planning of activities and peer collaboration may
reduce loneliness among the children.
Acknowledgements
We wish to thank the school nurses, school headmasters, teachers and
parents who contributed, and a special thanks to the children. The study
was financially supported by the National Education Office, Møre and
Romsdal County, and by the Central Norway Regional Health Authority.
Author details
1Department of Public Health, Faculty of Medicine, Norwegian University of
Science and Technology, Trondheim, Norway.
2The Central Norway Regional
Health Authority (RHA), Norway.
3Unit for Applied Clinical Research,
Department of Cancer Research and Molecular Medicine, Faculty of
Løhre et al. Child and Adolescent Psychiatry and Mental Health 2010, 4:33
http://www.capmh.com/content/4/1/33
Page 7 of 9Medicine, Norwegian University of Science and Technology, Trondheim,
Norway.
Authors’ contributions
The present cross-sectional study is part of a two year follow-up, planned
and administered by AL. All the three authors participated in designing the
study. AL and SL did the analyses. AL, SL, and LJV interpreted the data and
wrote the paper. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 1 September 2010 Accepted: 17 December 2010
Published: 17 December 2010
References
1. Roth-Isigkeit A, Thyen U, Stoven H, Schwarzenberger J, Schmucker P: Pain
among children and adolescents: Restrictions in daily living and
triggering factors. Pediatrics 2005, 115:152-162.
2. Zhang J-J, Li N-X, Liu C-J: Associations between poor health and school-
related behavior problems at the child and family levels: a cross-
sectional study of migrant children and adolescents in southwest urban
China. J Sch Health 2010, 80:296-303.
3. Hotopf M, Mayou R, Wadsworth M, Wessely S: Childhood risk factors for
adults with medically unexplained symptoms: Results from a national
birth cohort study. Am J Psychiatry 1999, 156:1796-1800.
4. Zwaigenbaum L, Szatmari P, Boyle MH, Offord DR: Highly somatizing
young adolescents and the risk of depression. Pediatrics 1999,
103:1203-1209.
5. Anttila P, Sourander A, Metsähonkala L, Aromaa M, Helenius H, Sillanpää M:
Psychiatric symptoms in children with primary headache. J Am Acad
Child Adolesc Psychiatry 2004, 43:412-419.
6. Brady EU, Kendall PC: Comorbidity of anxiety and depression in children
and adolescents. Psychol Bull 1992, 111:244-255.
7. Dufton LM, Dunn MJ, Compas BE: Anxiety and somatic complaints in
children with recurrent abdominal pain and anxiety disorders. J Pediatr
Psychol 2009, 34:176-186.
8. Kristjansdottir G: Prevalence of pain combinations and overall pain: A
study of headache, stomach pain and back pain among school-children.
Scand J Public Health 1997, 25:58-63.
9. Snyder J, Bullard L, Wagener A, Leong PK, Snyder J, Jenkins M: Childhood
anxiety and depressive symptoms: Trajectories, relationship, and
association with subsequent depression. J Clin Child Adolesc Psychol 2009,
38:837-849.
10. Strine TW, Okoro CA, McGuire LC, Balluz LS: The associations among
childhood headaches, emotional and behavioral difficulties, and health
care use. Pediatrics 2006, 117:1728-1735.
11. Zahn-Waxler C, Klimes-Dougan B, Slattery MJ: Internalizing problems of
childhood and adolescence: Prospects, pitfalls, and progress in
understanding the development of anxiety and depression. Dev
Psychopathol 2000, 12:443-466.
12. Clark C, Rodgers B, Caldwell T, Power C, Stansfeld S: Childhood and
adulthood psychological ill health as predictors of midlife affective and
anxiety disorders: The 1958 British birth cohort. Arch Gen Psychiatry 2007,
64:668-678.
13. Jokela M, Ferrie JE, Kivimäki M: Childhood problem behaviors and death
by midlife: The British National Child Development Study. J Am Acad
Child Adolesc Psychiatry 2009, 48:19-24.
14. Kasen S, Cohen P: What we can and cannot say about long-term
longitudinal studies of childhood disorder. Acta Psychiatr Scand 2009,
120:165-166.
15. Berntsson LT, Köhler L, Gustafsson JE: Psychosomatic complaints in
schoolchildren: a Nordic comparison. Scand J Public Health 2001,
29:44-54.
16. Borge AIH, Nordhagen R, Moe B, Botten G, Bakketeig LS: Prevalence and
persistence of stomach ache and headache among children. Follow-up
of a cohort of Norwegian children from 4 to 10 years of age. Acta
Paediatr 1994, 83:433-437.
17. Lewis DW: Headaches in Children and Adolescents. Curr Probl Pediatr
Adolesc Health Care 2007, 37:207-246.
18. Santinello M, Vieno A, De Vogli R: Primary Headache in Italian Early
Adolescents: The Role of Perceived Teacher Unfairness. Headache: The
Journal of Head and Face Pain 2009, 49:366-374.
19. Fritz GK, Fritsch S, Hagino O: Somatoform Disorders in Children and
Adolescents: A Review of the Past 10 Years. J Am Acad Child Adolesc
Psychiatry 1997, 36:1329-1338.
20. Kristjánsdóttir G: Sociodemographic differences in the prevalence of self-
reported stomach pain in school children. Eur J Pediatr 1996, 155:981-983.
21. Plunkett A, Beattie RM: Recurrent abdominal pain in childhood. J R Soc
Med 2005, 98:101-106.
22. Natvig GK, Albrektsen G, Anderssen N, Qvarnstrøm U: School-related stress
and psychosomatic symptoms among school adolescents. J Sch Health
1999, 69:362-368.
23. Hotopf M, Carr S, Mayou R, Wadsworth M, Wessely S: Why do children
have chronic abdominal pain, and what happens to them when they
grow up? Population based cohort study. BMJ 1998, 316:1196-1200.
24. Walker LS, Garber J, Van Slyke DA, Greene JW: Long-Term Health
Outcomes in Patients with Recurrent Abdominal Pain. J Pediatr Psychol
1995, 20:233-245.
25. Heath NL, Ross S: Prevalence and expression of depressive
symptomatology in students with and without learning disabilities. Learn
Disability Quart 2000, 23:24-36.
26. Torsheim T, Aaroe LE, Wold B: School-related stress, social support, and
distress: prospective analysis of reciprocal and multilevel relationships.
Scand J Psychol 2003, 44:153-159.
27. Valås H: Students with learning disabilities and low-achieving students:
Peer acceptance, loneliness, self-esteem, and depression. Soc Psychol
Educ 1999, 3:173-192.
28. Wiener J, Schneider BH: A multisource exploration of the friendship
patterns of children with and without learning disabilities. J Abnorm
Child Psychol 2002, 30:127-141.
29. Arseneault L, Bowes L, Shakoor S: Bullying victimization in youths and
mental health problems: Much ado about nothing? Psychol Med 2010,
40:717-729.
30. Galanaki EP, Polychronopoulou SA, Babalis TK: Loneliness and social
dissatisfaction among behaviourally at-risk children. Sch Psychol Int 2008,
29:214-229.
31. Gini G, Pozzoli T: Association between bullying and psychosomatic
problems: A meta-analysis. Pediatrics 2009, 123:1059-1065.
32. Resnick MD, Harris LJ, Blum RW: The impact of caring and connectedness
on adolescent health and well-being. J Paediatr Child Health 1993, 29:
S3-S9.
33. Bonny AE, Britto MT, Klostermann BK, Hornung RW, Slap GB: School
Disconnectedness: Identifying Adolescents at Risk. Pediatrics 2000,
106:1017-1021.
34. Resnick MD, Bearman PS, Blum RW, Bauman KE, Harris KM, Jones J, Tabor J,
Beuhring T, Sieving RE, Shew M, et al: Protecting adolescents from harm.
Findings from the National Longitudinal Study on Adolescent Health.
JAMA 1997, 278:823-832.
35. Bond L, Butler H, Thomas L, Carlin J, Glover S, Bowes G, Patton G: Social
and school connectedness in early secondary school as predictors of
late teenage substance use, mental health, and academic outcomes. J
Adolescent Health 2007, 40:e9-18.
36. Catalano RF, Haggerty KP, Oesterle S, Fleming CB, Hawkins JD: The
importance of bonding to school for healthy development: findings
from the Social Development Research Group. J Sch Health 2004,
74:252-261.
37. Shochet IM, Dadds MR, Ham D, Montague R: School connectedness is an
underemphasized parameter in adolescent mental health: Results of a
community prediction study. J Clin Child Adolesc Psychol 2006, 35:170-179.
38. Løhre A, Lydersen S, Vatten LJ: School wellbeing among children in
grades 1-10. BMC Public Health 2010, 10:526.
39. Kleinbaum DG, Klein M: Logistic Regression: A Self-Learning Text. 2 edition.
New York, Springer-Verlag; 2002.
40. Ananth C, Kleinbaum D: Regression models for ordinal responses: a
review of methods and applications. Int J Epidemiol 1997, 26:1323-1333.
41. Ravichandran C, Fitzmaurice GM: To dichotomize or not to dichotomize?
Nutrition 2008, 24:610-611.
42. Breidablik HJ, Meland E, Lydersen S: Self-rated health in adolescence: a
multifactorial composite. Scand J Public Health 2008, 36:12-20.
Løhre et al. Child and Adolescent Psychiatry and Mental Health 2010, 4:33
http://www.capmh.com/content/4/1/33
Page 8 of 943. Aarø LE, Wold B, Kannas L, Rimpela M: Health behaviour in schoolchildren
A WHO cross-national survey: A presentation of philosophy, methods
and selected results of the first survey. Health Promot Int 1986, 1:17-33.
44. McNeely C, Falci C: School connectedness and the transition into and
out of health-risk behavior among adolescents: a comparison of social
belonging and teacher support. J Sch Health 2004, 74:284-292.
45. Due P, Holstein BE, Lynch J, Diderichsen F, Gabhain SN, Scheidt P, Currie C:
Bullying and symptoms among school-aged children: International
comparative cross sectional study in 28 countries. Eur J Public Health
2005, 15:128-132.
46. Lien L, Green K, Welander-Vatn A, Bjertness E: Mental and somatic health
complaints associated with school bullying between 10
th and 12
th grade
students; results from cross sectional studies in Oslo, Norway. Clin Pract
Epidemiol Ment Health 2009, 5:6.
47. Samdal O, Nutbeam D, Wold B, Kannas L: Achieving health and
educational goals through schools - a study of the importance of the
school climate and the students’ satisfaction with school. Health Educ Res
1998, 13:383-397.
48. Burgess KB, Ladd GW, Kochenderfer BJ, Lambert SF, Birch SH: Loneliness
during early childhood: The role of interpersonal behaviors and
relationships. In Loneliness in childhood and adolescence. Volume 1. Edited
by: Rotenberg KJ, Hymel S. Cambridge: Cambridge University Press;
1999:109-134.
49. Cassidy J, Asher SR: Loneliness and peer relations in young children. Child
Dev 1992, 63:350-365.
50. Sletta O, Valås H, Skaalvik E: Peer relations, loneliness, and self-
perceptions in school-aged children. Br J Educ Psychol 1996, 66:431-445.
51. Blumberg SH, Izard CE: Discriminating patterns of emotions in 10- and
11-yr-old children’s anxiety and depression. J Pers Soc Psychol 1986,
51:852-857.
52. Suveg C, Hoffman B, Zeman J, Thomassin K: Common and specific
emotion-related predictors of anxious and depressive symptoms in
youth. Child Psychiatry Hum Dev 2009, 40:223-239.
53. Larsson B, Sund AM: One-year incidence, course, and outcome predictors
of frequent headaches among early adolescents. Headache 2005,
45:684-691.
54. Inderbitzen-Pisaruk H, Clark ML, Solano CH: Correlates of loneliness in
midadolescence. J Youth Adolesc 1992, 21:151-167.
55. Goossens L, Marcoen A: Adolescent loneliness, self-reflection, and
identity: From individual differences to developmental processes. In
Loneliness in childhood and adolescence. Volume 1. Edited by: Rotenberg KJ,
Hymel S. Cambridge: Cambridge University Press; 1999:225-243.
56. Koenig LJ, Abrams RF: Adolescent loneliness and adjustment: A focus on
gender differences. In Loneliness in childhood and adolescence. Volume 1.
Edited by: Rotenberg KJ, Hymel S. Cambridge: Cambridge University Press;
1999:296-322.
57. Qualter P, Brown S, Munn P, Rotenberg K: Childhood loneliness as a
predictor of adolescent depressive symptoms: an 8-year longitudinal
study. Eur Child Adolesc Psychiatry 2010, 19:493-501.
doi:10.1186/1753-2000-4-33
Cite this article as: Løhre et al.: Factors associated with internalizing or
somatic symptoms in a cross-sectional study of school children in
grades 1-10. Child and Adolescent Psychiatry and Mental Health 2010 4:33.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Løhre et al. Child and Adolescent Psychiatry and Mental Health 2010, 4:33
http://www.capmh.com/content/4/1/33
Page 9 of 9